Distributed by www.texim-europe.com

PRODUCT SPECIFICATION

INNOLUX

e
Distributed by: Doc. Number :

™~
[ ] Tentative Specification

\ TEXIM [ ] Preliminary Specification
B Approval Specification

www.texim-europe.com
N J

MODEL NO.: G156HCE
SUFFIX: LO1

Customer:

APPROVED BY SIGNATURE

Name / Title
Note

Please return 1 copy for your confirmation with your
signature and comments.

Approved By Checked By Prepared By

AL A 3 KE ESAE Y

Version 2.4 1 August 2023 1/ 31

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



Distributed by www.texim-europe.com

PRODUCT SPECIFICATION

INNOLUX

CONTENTS

1. GENERAL DESCRIPTION ......coiieeiiiiieiiieeeeeeseessessssssssssssssssssssssssssssssssssssssssssssssssssnnsnsnsnssssnnnnnns 5
1.1 OVERVIEW .ottt ettt e e e e e e e s et eeeeeeeeeeannnnnneeeeaaaeaeans 5
1.2 GENERAL SPECIFICATIONS ..ottt e e e e e eeeaeees 5

2. MECHANICAL SPECIFICATIONS ........ooeeeenennnnnnnnnsnnnnnnsnnssssnnnssnnnnnsnnssssnnnssnnsssnnnnnnnnnnnnnnnnnn 6
3. ABSOLUTE MAXIMUM RATINGS .......ooueunnnnennnnnnnnnnnnsnnnsnnnsnnnnsnssnssnssssnsssssssssnnsnnsssnsnnssnnnnnnne 7
3.1 ABSOLUTE RATINGS OF ENVIRONMENT ...t 7
3.2 ELECTRICAL ABSOLUTE RATINGS .....oeiiiiiie ittt e e e e e 8
3.2 1 TET LCD MODULE ..ottt ettt e e e e e s e e e e e e e e e e e 8
3.2.2 BACKLIGHT CONVERTER.......oettiiiiiieiii ittt ee e e e e e e 8

4. ELECTRICAL SPECIFICATIONS. ....... ..o s s s 9
4.1 FUNCTION BLOCK DIAGRAM ...ttt e e e e e eeeaaeens 9
4.2. INTERFACE CONNECTIONS ...ttt e e e e e e aeeeeeaeens 10
4.3 ELECTRICAL CHARACTERISTICS ...ttt e e 11
4.3.1 LCD ELETRONICS SPECIFICATION ....ooiiiiiiiiiiiiiiiie et ee e 11
4.3.2 BACKLIGHT UNIT ...ttt e e e e e e e st e e e e e e e e e e annnnnneeeeaeeeas 14

4.4 LVDS INPUT SIGNAL SPECIFICATIONS ...ttt 15
4.4.1 LVDS DATA MAPPING TABLE ......ouiiiiiiiiiiiiiiee et a e 15
4.4.2 COLOR DATA INPUT ASSIGNMENT .....ooiiiiiiiiiiiiie et ee e 16

4.5 DISPLAY TIMING SPECIFICATIONS ... ..ot ee e 17
4.6 POWER ON/OFF SEQUENCQCE........cottttiiiiiiiiiiiiiiiiiiiieiitiieaeieeeieeeesaaesessaesssassssssssssnnnsnnnnenns 19
4.7 SCANNING DIRECTION ...ttt e e e e e e e s et ee e e e e e e e e ansnnreeeeeaeeens 20

5. OPTICAL CHARACTERISTICS ......coeeeeieieeeeeeeeeeeeemesmssesssssnnsssssssssnssssssssssssssssssssssssssssnsssnnsnnnn 21
5.1 TEST CONDITIONS ...ttt et e e e e e e et e e e e e e e assannnnaeeeeeeaeaeans 21
5.2 OPTICAL SPECIFICATIONS ... ..ottt e e e e e e e e e e e s e eeeeeaeeeanns 21

6. RELIABILITY TEST ITEM .......cooeeeeeeeeeeeeeeeeeeeenennannssnansnn s annnn s nnnnnnnnnn s s nn s nnnnnannnnannnnnnnnnnnnnnn 24
T.PACKING ........ooeeeeeeieeeemeirenennanennennnenasnnnnannsnnassssasssnsassssasssssssssmssssnnassnnnansnnnnnnnnannnnnnnnnnannnnnnnnnns 25
7.1 PACKING SPECIFICATIONS ...ttt et e e e e e e e e s e eeeaeeeeennes 25
7.2 PACKING METHOD ...ttt ettt e e e e et e e e e e e e e s s snnn e eaeeeeeeeennnes 25
7.3 UN-PACKING METHOD .....cooiiiiiiiiiiiieeie et e e e et e e e e e e e e e snnsnaeeeeeaaaeeeannes 26

8. MODULE LABEL.......oensnnss s ssssssssn s sssssssssnssssnsssssnssssssssssnssssnnssnnnssnnnnsnnnnn 27
8.1 INX MODULE LABEL ...ttt ettt e e e e e e e e e e e e e e e aanes 27

9. PRECAUTIONS .......connnnssnnsssnn s s s sssssssssssssssssssnnsssnnssssnnsssnnsssnnnssnnnnnnnnnnen 28
9.1 ASSEMBLY AND HANDLING PRECAUTIONS ...t 28
9.2 STORAGE PRECAUTIONS ...ttt e e e e e e e eeeeaeaeeeanes 28
9.3 OPERATION PRECAUTIONS ... ..ottt e e e e e e e eae e e e e e 28

Version 2.4 1 August 2023 2/ 31

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



Distributed by www.texim-europe.com

PRODUCT SPECIFICATION

INNOLuX

9.4 SAFETY PRECAUTIONS ...ttt e et e e e e e 28

9.5 SAFETY STANDARDS ... .ottt e e e e e e e anrbee e e e e anne e 29

S ST O B I o | = S TPRPT 29

MECHANICAL CHARACTERISTICS ... ssssss s s ssss s s s 30
Version 2.4 1 August 2023 3/ 3

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



INNOLUX

Distributed by www.texim-europe.com

PRODUCT SPECIFICATION

REVISION HISTORY

\Version Date Page Description
2.0 Jun.11, 2018 |All Spec Ver. 2.0 was first issued.
2.1 Dec.20, 2018 |4 Module Weight Typ from 1050g(Typ) to 1055g(Typ).
4 Module Weight Max from 1092g(Max) to 1097g(Max).
8 4.3.1 Power Supply Voltage Min from 3V to 3.15V.
10 4.3.2 Backlight off Max from 0.8V to 0.15V.
11 4.3.3 Delete BACKLIGHT PIN ASSIGNMENT table.
15 4.6 Modify power sequence diagram.
15 Modify Timing Specifications T6 ~ T7 ~ T9 & Note.
21 7.1 18 to 13 pieces per box of LCD modules
21 Weight from about 21.5Kg to 15.6Kg(18 modules per case)
21 7.2 Modify PACKING METHOD Figure.
22 7.3 Modify UN-PACKING METHOD Figure.
Modify 3.2.1 TFT LCD MODULE Power Supply Voltage Vcc
2.2 Jul.02,2020 |8
Max from 3.6V to 4.0V.
Modify 4.2. INTERFACE CONNECTIONS PIN
° ASSIGNMENT:PIN 17 function.
9 Add note(3)
18 Add 4.7 SCANNING DIRECTION
2.3 Feb.07, 2022 |All EC:C2 to C3 spec Ver. 2.3 was first issued.
Drive IC type from EK77221ABI0O96A change to
2.4 Jul.31,2023 |5 EK77526AHI205A. Modify 1.1 OVERVIEW & 1.2 GENERAL
SPECIFICATIONS, Display Colors:16.7M colors.
4.3.1 LCD ELETRONICS SPECIFICATION, to add “Differential
B Input Voltage for LVDS Receiver Threshold”
Modify 4.5 DISPLAY TIMMING SPECIFICATION, Frequency
"’ (Max) : 73 MHz
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1. GENERAL DESCRIPTION
1.1 OVERVIEW

PRODUCT SPECIFICATION

G156HCE-L01 is a 15.6” TFT Liquid Crystal Display module with WLED Backlight unit and 40 pins 2ch-LVDS
interface. This module supports 1920 x 1080 FHD AAS mode and can display 16.7M colors.

1.2 GENERAL SPECIFICATIONS

Item Specification Unit Note
Screen Size 15.6” real diagonal
Driver Element a-si TFT active matrix - -
Pixel Number 1920 x R.G.B. x 1080 pixel -
Pixel Pitch 0.17925 (H) x 0.17925 (V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 16.7M color -
Transmissive Mode Normally Black - -
Surface Treatment AG type, 3H hard coating, - -
Luminance, White 450(Typ.) Cd/m2
Color Gamut 72 % of NTSC(Typ.) - -
Power Consumption (Total 16 W (Typ) @ cell 4 W (Typ), BL 12 W (Typ))
Version 2.4 1 August 2023 5/ 31
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2. MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Note
Horizontal (H) 363.3 363.8 364.3 mm
Module Size Vertical (V) 215.4 215.9 216.4 mm
Thickness (T) 8.8 9.3 9.8 mm
Bezel Area Horizontal 346.76 347.06 347.36 mm
Vertical 196.19 196.49 196.79 mm
. Horizontal - 344.16 - mm
Active Area Vertical - 193.59 - mm
Weight - 1055 1097 g
Version 2.4 1 August 2023 6/ 31
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value :
Item Symbol - Unit Note
Min. Max.
Storage Temperature Tst -40 90 C (1), (2)
Operating Ambient Temperature Top -30 85 C (1), (2)

Note (1) Temperature and relative humidity range is shown in the figure below.
(a) 90 %RH Max. (Ta < 40 °C).
(b) Wet-bulb temperature should be 39 °C Max. (Ta > 40 °C).
(c) No condensation.
(2) The absolute maximum rating values of this product are not allowed to be exceeded at any times.
The module should not be used over the absolute maximum rating value. It will cause

permanently unrecoverable function fail in such an condition

Relative Humidity (%RH)

100 _
20

80 |
60

I Operating Range
0 |
20 |
10
A nane e
| | | | | | | 1 | I L1 1
A0 -30 20 0 20 40 G0 80 85 90 95
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3.2 ELECTRICAL ABSOLUTE RATINGS
3.2.1 TFT LCD MODULE

Item Symbol - Value Unit Note
Min. Max.
Power Supply Voltage Vce -0.3 4.0 \% ™)
Logic Input Voltage VIN -0.3 4.0 Y
3.2.2 BACKLIGHT CONVERTER
Value .
ltem Symbol Min. T Max. Unit Note
Converter Voltage LED_Vin 0 12.0 18.0 V (1), (2)
Enable Voltage LED _EN 0 3.3/5 7 \Y% Duty=100%
(1), (2)
Backlight Adjust LED_PWM 0 3.3/5 7 \Y, Pulse Width = 10msec.
and Duty =10%

Note (1) Permanent damage to the device may occur if maximum values are exceeded. Function operation
should be restricted to the conditions described under Normal Operating Conditions.
Note (2) Specified values are for input pin of LED light bar at Ta=25+2 “C (Refer to 4.3.3 and 4.3.4 for further

information)

Version 2.4 1 August 2023 8/ 31

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



Distributed by www.texim-europe.com

PRODUCT SPECIFICATION

INNOLuX

4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

TFT LCD PANEL
(19203 x1080)

:
g
2

DC/DC CONVERTER & | DATA DRIVER IC

REFERENCE VOLTAGE

_+

s GENERATOR
———— %" CONVERTER *» BACKLIGHT UNIT
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4.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT

Pin Name Description Note
1 LED Vcc +12V Vi power supply -
2 LED Vcc +12V Vi power supply -
3 LED Vcc +12V Vi power supply -
4 LED Vcc +12V Vi power supply -
5 GND Ground -
6 GND Ground -
7 GND Ground -
8 GND Ground -
9 LED _EN Enable pin -
10 LED PWM Backlight Adjust -
11 LCD_VCC LCD logic and driver power 3.3V -
12 LCD_VCC LCD logic and driver power 3.3V -
13 LCD_VCC LCD logic and driver power 3.3V -
14 NC Not connection, this pin should be open -
15 NC Not connection, this pin should be open -
16 NC Not connection, this pin should be open -

Low > Normal Mode.

17 REV_SCAN High - Horizontal & Vertical Reverse Scan (3)
18 RXO0- Negative LVDS differential data input. Channel OO0 (odd) -
19 RXO0+ Positive LVDS differential data input. Channel OO0 (odd) -
20 RXO1- Negative LVDS differential data input. Channel O1 (odd) -
21 RXO1+ Positive LVDS differential data input. Channel O1 (odd) -
22 RXO2- Negative LVDS differential data input. Channel O2 (odd) -
23 RXO2+ Positive LVDS differential data input. Channel O2 (odd) -
24 LCD GND LCD logic and driver ground -
25 RXOC- Negative LVDS differential clock input. (odd) -
26 RXOC+ Positive LVDS differential clock input. (odd) -
27 LCD GND LCD logic and driver ground -
28 RXO3- Negative LVDS differential data input. Channel O3(odd) -
29 RXO3+ Positive LVDS differential data input. Channel O3 (odd) -
30 RXEO- Negative LVDS differential data input. Channel EO (even) -
31 RXEO+ Positive LVDS differential data input. Channel EO (even) -
32 RXE1- Negative LVDS differential data input. Channel E1 (even) -
33 RXE1+ Positive LVDS differential data input. Channel E1 (even) -
34 LCD GND LCD logic and driver ground -
35 RXE2- Negative LVDS differential data input. Channel E2 (even) -
36 RXE2+ Positive LVDS differential data input. Channel E2 (even) -
37 RXEC- Negative LVDS differential clock input. (even) -
38 RXEC+ Positive LVDS differential clock input. (even) -
39 RXE3- Negative LVDS differential data input. Channel E3 (even) -
40 RXE3+ Positive LVDS differential data input. Channel E3 (even) -

Note (1) Connector Part No.: I-PEX 20455-040E-76 or equivalent.

Note (2) User’s connector Part No.: I-PEX 20453-040T-03 or equivalent.

Note (3) “Low” stands for OV. “High” stands for 3.3V.

Version 2.4 1 August 2023 10 / 31
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REV_SCAN PIN :
System Board i Panel Board

E 1K grm
Interface Voltage Level i 1005 ahm N
Vu =V i IC / Driving system
Vi< Vi !

4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Parameter Symbol Min Y;?;:e Max. Unit Note
Power Supply Voltage Vce 3.15 3.3 3.6 V -
Ripple Voltage VRrp - - 150 mV -
Rush Current IrRUSH - - 3 A (2)
White - - 1.22 1.5 A (3)a
Power Supply Current Black - - 0.51 0.7 A (3)b
Vertical Stripe - - 0.82 1 A (3)c
Power Consumption PLCD - 4 5 Watt “)
LVDS differential input voltage Vid 200 600 mV (5)
LVDS common input voltage Vic 1.0 1.2 14 \Y% (5)
Differential Input Voltage for “H” Level Vi - - 100 mV -
LVDS Receiver Threshold ‘L” Level Vi -100 - - mV -
LVDS terminating resistor Rt 100 ohm -

Note (1) The ambient temperature is Ta=25+2 C.

Note (2) Measurement Conditions:

Version 2.4 1 August 2023
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+5.000

33V Q1 ZEE147S
| | D/\ﬂ - >> o

FUSE (LCD Module Input)

R1

47K

(High to Lows)

(Contral Signal) a2z
& 4
i %A_ | 25kK1470

»

Tk
+120
Q YR K Cz
—
c1
a.01uF
T duF
Vcce rising time is 470ps
Y
o
[ 0.9%cc
0.1%eo
GHND 7
470 s
—.,. ..'—

Note (3) The specified power supply current is under the conditions at Vec =3.3V, Ta=25+ 2 C, Fr = 60Hz,

whereas a power dissipation check pattern below is displayed.

1 August 2023
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a.Wv'hite Pattern b.-Black Pattern

Active Area Active Area

| ‘ .
|II ‘ |

Note (4) The power consumption is specified at the pattern with the maximum current.

c.-vertical Stripe Pattern

Active Area

Note (5) VID waveform condition

LVDS -
LVDS +
4 — GND
Version 2.4 1 August 2023 13/ 31
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4.3.2 BACKLIGHT UNIT

Value .
Parameter Symbol Min. Typ. | Max, Unit Note
Converter Power Supply Voltage LED Vin 10.8 12.0 | 13.2 V
. @LED_Vin=12V
Converter Power Supply Current li 0.8 1.0 1.2 A Duty=100%
Converter Input Rush Current lirsh 3 A @LEBW\I{:S”S'”Q
@ LED_Vin =
Power Consumption PLep 12 w 12V
Duty=100%
Backlight on 20 5.5
EN Control Level LED_EN \%
Backlight off 0 0.15
PWM High Level 2.0 3.3 5.0
PWM Control Level LED_PWM \
PWM Low Level 0 0 0.15
PWM Control Duty Ratio 10 -- 100 %
PWM Control Frequency fewm 190 200 20k Hz
LED Life Time Lo 50,000 Hrs (2)

Note (1) LED light bar input voltage and current are measured by utilizing a true RMS multimeter as shown

below:

Note (2) The lifetime of LED is estimated data and defined as the time when it continues to operate under the

conditions at Ta = 25£2°C and Duty 100% until the brightness becomes = 50% of its original value.

Operating LED under high temperature environment will reduce life time and lead to color shift.

Input Power

PLED

Power

Supply

Vin, li l

GN

Version 2.4
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4.4 LVDS INPUT SIGNAL SPECIFICATIONS
4.4.1 LVDS DATA MAPPING TABLE

LVDS output D7 D6 D4 D3 D2 D1 DO
LVDS Channel 00

anne Data order OGO | OR5 | OR4 | OR3 | OR2Z | OR1 | ORO

LVDS output D18 | D15 | D14 | D13 | D12 D9 D8

LVDS Channel Of Data order OB1 | OBO | OG5 | 0G4 | 0G3 | 0G2 | OGA
LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19

LVDS Channel 02 Data order DE NA NA OB5 | OB4 | OB3 | OB2
LVDS output D23 | D17 | D16 | D11 D10 D5 D27

LVDS Channel O3 Data order NA OB7 | OB6 | OG7 | 0G6 | OR7 | OR6
LVDS Channel EO LVDS output D7 D6 D4 D3 D2 D1 DO
Data order EGO | ER5 | ER4 | ER3 | ER2 | ER1 | ERO

LVDS Channel E1 LVDS output D18 | D15 | D14 | D13 | D12 D9 D8
Data order EB1 | EBO | EG5 | EG4 | EG3 | EG2 | EGI

LVDS Channel E2 LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
Data order DE NA NA EB5 | EB4 | EB3 | EB2

LVDS Channel E3 LVDS output D23 | D17 | D16 | D11 D10 D5 D27
Data order NA EB7 | EB6 | EG7 | EG6 | ER7 | ER6

Version 2.4
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4.4.2 COLOR DATA INPUT ASSIGNMENT
The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for the
color. The higher the binary input, the brighter the color. The table below provides the assignment of color

versus data input.

X
<
Py}
>
Py}
o
P
N
Pyl
w
A
[N}
2
Py
S
®
~
@
o)
@
o
@
X
@
W
@
N
Q
(0]
=}
us)
~
vs)
o}
vs)
o
vs]
~
vs)
w
us)
N
Q
ve]
=}

Black |0|0]0]0|0]0|0|0]0l0|0]0l0]0]0]0O|0[0]O|0|OjO]|O]O
Red 111]1]1|1]1]/1]1]olo|o|olo|olo|o|o|olo|olo|o]|o]o
Green |0|0|0|o0|ofo|o|o|1][1[1]/1]1|1]1]1]0|0]0|0lolo|o o
Basic Blue o/lolo|ololo|o|ololololololololol1|1]1|1]1]1]1 |1
Colors| Cyan |o|o|o|ololo|ololt[a1|1[1|1[1|1|{1]1][1]1]1]1]1 |1
Magenta |1|1|1]1|1[1|1[1]ololo]olololo]o|1|11]1]1]1]1]1
Yellow |11 11| 1[1]1]1[1|1]1]1|1]1|1]|1]olo|0o]o|o|o]o0]0
white |11 (a1 1]
Red(0)/Dark [0 | 0|0]0|0]0|0|0[0]0]0j0]0|0[0j0|0j0 0 00000
Red(1) |0|o0|o|o|o|o|o|1]olo|o]olololo]|olojolo|olojo]|o]o
Gray | Red@ |o]o|o|o|ojo|1]ofojojojojolojojojofo|o|ojojo]|o|o
Scale . A AU U R I U A A N D I AR AN A A NN A AN NN AN A .
Roefd Red(253) |1|1[1]1[1|1|0|1|olololo|o|o]|o]o|o|o|olololo]o]o
Red(254) | 1|1 |1[1|1[1]1|ololo|olo|o|olo|ololo|o|olo|o]o]o
Red(255) | 1|1 |1/1]1]1]1]1]olo]o]o|o]ololololo]o|ololo]o]o
Green(0)/Dark| 0 [0 [0 |0]0l0]0l0lol0]ololo]olojololololo0lo[0]0]0
Green(1) |0|o|o|o|o|olo|o|olololo|ofo|of1]olololololo]lo]o
Gray | Green@ | 0| 0|0o|o|ojo|o]ofojojojojolo1]oofaojo|ojoo|o |0
Scale . A AU A R I O A I [ (A N A I A NN N I N AN O .
o | Green(253) |0 |0 0|0 |0|0o|ofo|1|1]1]|1]1|1/0|1]0|0 0 0]0of00 0
Green(254) |00 |0|o|o|o|olo|1[1[1]/1]1|1]|1|olo/o]oololo| o]0
Green(255) |00 /oo lolololol1]1]1]1]1]1]1]1]0l0o]0]0lolo]0]o
Blue(0)/Dark | 0 |00 0| 0]0|0|0]0l0|0][0l0|0]0]0|0[0]0|0]0]0]0]0O
Blue(t) |o|o|olo|olo|o|olololojo|olololololo|olololo]o]1
Gray | Blue@ [0|0joj0fojolo|ojojojolojofolofojolo]oloojo|1|o
Scale . 10 T A IR R ) )
B%fe Blue(253) |0|o0|o|o|o|o|ololololololololololt1][1|1]1|1]1]0]1
Blue(254) |0|o|o|o|o|olo|ololololololojolol1l1|1]1[1][1]1]o0
Blue(255) | 0|0 |o|o|o]ololololololololololol1]1]1]1]1]1]1]1

Note (1) 0: Low Level Voltage, 1: High Level Voltage
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4.5 DISPLAY TIMING SPECIFICATIONS

The input signal timing specifications are shown as the following table and timing diagram.

Signal ltem Symbol Min. Typ. Max. Unit Note
Frequency Fc 60 70.93 73 MHz -
Period Tc 141 ns
Input cycle to| - | g gor1e 0.02*Tc | ns 3)
cycle jitter
Input clock to|.r o og| g 02+Te 0.02°Tc | ns )
data skew
LVDS Clock Sp"‘fad Folk
spectrum —j FCIKIN_ | £ g0y, FC*102% |MHz
modulation mod
range
Spread ©)
spectrum
modulation Fssm 200 KHz
frequency
Frame Rate Fr 50 60 60 Hz | Tv=Tvd+Tvb
Total Tv 1090 1110 1130 Th -
Vertical Display Term Actwe Tvd 1080 1080 1080 Th )
Display
Blank Tvb Tv-Tvd 30 Tv-Tvd | Th -
Total Th 1050 1065 1075 Tc |Th=Thd+Thb
Horizontal Display Term Active Thd 960 | 960 | 960 | Tc -
Display
Blank Thb Th-Thd | 105 Th-Thd Tc -

Note (1) Because this module is operated by DE only mode, Hsync and Vsync input signals are ignored.

Note (2) The Tv(Tvd+Tvb) must be integer, otherwise, this module would operate abnormally.

INPUT SIGNAL TIMING DIAGRAM

Y

a Towd P colfic Tub

'
"
4
 J

i —> |‘Tlc_ Tht ; |___ Thd =l
| .
DATA | |
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Note (3) The input clock cycle-to-cycle jitter is defined as below figures. Trcl =1 T1 - TI

le— T —plae— 71 —pla— e

Jitter Jitter
Note (4) Input Clock to data skew is defined as below figures.

TII_|YC CsS

-
LvDs_DATA 2 X't W X X R D
LVDS_DATA_1 ¢ :E;k X MM _ XSl FR

LVDS_DATA_UC>I®< ¥ R e X o

LVDS CLOCK

XX

- - -
N

l-?--
ragr e——

Note (5) The SSCG (Spread spectrum clock generator) is defined as below figures.

A .
1/Fgsm

Fclkin_mod(max)

F clkin >

Fclkin_mod(min)
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4.6 POWER ON/OFF SEQUENCE

The power sequence specifications are shown as the following table and diagram.

{1 H D_owoC o
o.1ves S0z 0. Tvee
ioz
w TTTXHXT T
DL 0.5Wi -
VA (BL) D'Wif 0. IVi
—_— o
- 5| | T6
— - e
T10. =i
BL OW/OFF 10%
TG TS
D CEED 0 OEEL T e ——— =TiE Y
PRI DIOMEIHG | B T [ A+ LR - - e 10%
Timing Specifications:
Value |
Parameter - Units
Min Typ Max
T1 0.5 - 10 ms
T2 0 - 50 ms
T3 0 - 50 ms
T4 500 - - ms
T5 450 - - ms
T6 200 - - ms
T7 10 - 100 ms
T8 10 - - ms
T9 10 - - ms
T10 20 - 50 ms

Note:
(1) The supply voltage of the external system for the module input should be the same
as the definition of Vcc.
(2) When the backlight turns on before the LCD operation of the LCD turns off, the display
may momentarily become abnormal screen.
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(3) In case of VCC = off level, please keep the level of input signals on the low or keep
a high impedance.

(4) T4 should be measured after the module has been fully discharged between power
off and on period.

(5) Interface signal shall not be kept at high impedance when the power is on.

(6) INX won'’t take any responsibility for the products which are damaged by the customers
not following the Power Sequence.

(7) There might be slight electronic noise when LCD is turned off (even backlight unit is
also off). To avoid this symptom, we suggest "Vcc falling timing" to follow "T7 spec".

4.7 SCANNING DIRECTION

The following figures show the image see from the front view. The arrow indicates the direction of scan.

- > * r
I l NOILLYHOJHOD XNTONNI '
: INNOLUX CORPORATION J “ 1 1 c ‘ H‘ HI
v S
L -+
Fig. 1 Normal scan (PCBA on the bottom side) Fig. 2 Reverse scan (PCBA on the bottom side)
(pin 17, REV_SCAN = Low ) ( pin 17, REV_SCAN = High )
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5. OPTICAL CHARACTERISTICS
5.1 TEST CONDITIONS

ltem Symbol Value Unit
Ambient Temperature Ta 2542 C
Ambient Humidity Ha 50+£10 %RH
Supply Voltage

According to typical value in "ELECTRICAL

Input Signal CHARACTERISTICS"

LED Light Bar Input Current Per Input Pin

5.2 OPTICAL SPECIFICATIONS
The relative measurement methods of optical characteristics are shown in 5.2 and all items are measured at
the center point of screen except white variation. The following items should be measured under the test

conditions described in 5.1 and stable environment shown in Note (5).

ltem Symbol Condition Min. Typ. Max. Unit | Note
Rx 0.652
Red
Ry 0.338
> Green Gx 0.333
olor
Chromaticity CB;)}(/ 0x=0°, By =0° -I(-)y85_ 8?;8 'I(')yr(3)5+ - (M), B
(CIE 1931) Blue CS-2000 ' g '
By R=G=B=255 0.050
Whi Wx Gray scale 0.313
fte Wy 0.329
Center Luminance of White Lc 360 450 - cd/m2 | (4), (5)
Contrast Ratio CR 600 800 - - (2), (5)
. TR o A o - 13 18
Response Time Tr 0x=0°, 6y =0 . 12 17 ms (3)
White Variation w 0x=0°, By =0° 70 - - % | (5), (6)
Horizontal %X+ gg Sg
Viewing Angle X CR = 10 Deg. | (1), (5)
Vertical Ovt 8 89
Oy- 85 89
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Note (1) Definition of Viewing Angle (0x, 0y):

Maormal

gy =gy =[0°

12 o'clock direction

+
* By+ = 80°

6 o'clock
&y~ = S0°

ax+ =507

Note (2) Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.

Contrast Ratio (CR) =L255/L0

L255:; Luminance of gray level 255

L 0: Luminance of gray level 0

CR =CR (5)

CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).
Note (3) Definition of Response Time (Tr, Tr):

1 Gray Level 255 Gray Level 255
100%
90%
Optical
Response
Gray Level 0
0% . .
T T
< > € >
66.67 66.67
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Note (4) Definition of Luminance of White (Lc):
Measure the luminance of gray level 255 at center point
Lc =L (5)
L (x) is corresponding to the luminance of the point X at Figure in Note (6).
Note (5) Measurement Setup:
The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt temperature
change during measuring. In order to stabilize the luminance, the measurement should be executed

after lighting Backlight for 30 minutes in a windless room.

LCD Module
LCD Panel
USB2000 CS5-2000 or equivalent

----------- e

Center of the Screen
500 mm

Light Shield Room

= {(Ambient Luminance < 2 lux)

Note (6) Definition of White Variation (3W):
Measure the luminance of gray level 255 at 9 points
dW = ( Minimum [L (1) ~ L (9)] / Maximum [L (1) ~ L (9)] ) *100%
Horizontal Line
- O

=

-F--- =
(o]

=

a3

=)

--—-=
[}

______________ ®__-_-____-___@_- @ : Test Point

H=1to049

Vertical Line
=
=

Active Area
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6. RELIABILITY TEST ITEM

Test Item Test Condition Note
High Temperature Storage Test 90°C, 240 hours
Low Temperature Storage Test -40°C, 240 hours
Thermal Shock Storage Test -30°C, 0.5hour<—85C, 0.5hour; 1hour/cycle,100cycles gl;%
High Temperature Operation Test 85°C, 240 hours
Low Temperature Operation Test -30°C, 240 hours
High Temrg;ztr‘;rt?oﬁ ?@E? Humidity 60°C, 90%RH, 240hours glg%
Shock (Non-Operating) 50G, 11ms, half sine wave, 1timefort X, Y, £ Z. (2)(3)
Vibration (Non-Operating) 1.5G, 10 ~ 300 Hz, 10min/cycle, 3 cycles each X, Y, Z (2)(3)

Note (1) There should be no condensation on the surface of panel during test.

Note (2) Temperature of panel display surface area should be 98 °C Max.

Note (3) At testing Vibration and Shock, the fixture in holding the module has to be hard and rigid enough so
that the module would not be twisted or bent by the fixture.

Note (4) In the standard conditions, there is no function failure issue occurred. All the cosmetic specification
is judged before reliability test.

Note (5) Before cosmetic and function test, the product must have enough recovery time, at least 2 hours at
room temperature.

Note (6) Before cosmetic and function test, the product must have enough recovery time, at least 24 hours at

room temperature.
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7. PACKING

7.1 PACKING SPECIFICATIONS
(1) 18 pcs LCD modules / 1 Box
(2) Box dimensions: 465 (L) X 362 (W) X 314 (H) mm
(3) Weight: approximately 21.5Kg (18 modules per box)

7.2 PACKING METHOD

LCD Module

) \ \Anti*Static Bag

h T~ Tape
protect film

ushion(bottom) @
\ N

(1) 18 Medules/Carton
(2) Carton dimensions : 465(L)x362(W)x314(H)mm

ushion(up)

Zo

Figure. 7-1 Packing
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Sea / Land Transportation (40ft Container) Air Transportation

PE Sheet PE Sheet

Corner Protector ‘ ‘ PP Belt ¢
(50*50*800mm) tect

PP Belt

3 J Corner Protector Corner Protector
N | & /(50‘50‘1780«7«7) (50%50%1170mm)
§

S
X

an/%~ 3 \E\ .
s A ot

S \gt S

SN
&
§

N Pallet
3 1100x970x135 mm
\PoHe(
1100x970x135 mm
Corton Lobel Carton Label

Figure. -2 Packing method

7.3 UN-PACKING METHOD

LCD Module f

Figure. 7-3 UN-Packing method
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8. MODULE LABEL
8.1 INX MODULE LABEL

The barcode nameplate is pasted on each module as illustration, and its definitions are as following

explanation.

INNOLuX 0“ us

G156HCE-L01 E207943
MADE IN XXX

XXXXXXXYMDLNNNN X % % X
RoHS

(a) Model Name: G156HCE-L01

(b) Revision: Rev. XX, for example: A1, B1, C1, C2 ...etc.
(c) * x x x : Factory ID

(d) Serial ID: X XXXXXXYMDXNNNN

| Ii Serial

INX Internal Use
Year, Month, Date
INX Internal Use

Revision
INX Internal Use

Serial ID includes the information as below:
(a) Manufactured Date: Year: 1~9, for 2021~2029
Month: 1~9, A~C, for Jan. ~ Dec.
Day: 1~9, A~Y, for 1stto 31st, exclude | , O and U
(b) Revision Code: cover all the change

(c) Serial No.: Manufacturing sequence of product
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9. PRECAUTIONS
9.1 ASSEMBLY AND HANDLING PRECAUTIONS

(1) Do not apply rough force such as bending or twisting to the module during assembily.

(2) To assemble or install module into user’s system can be only in clean working areas. The dust and oil may
cause electrical short or worsen the polarizer.

(3) It’'s not permitted to have pressure or impulse on the module because the LCD panel and Backlight will be
damaged.

(4) Always follow the correct power sequence when LCD module is connecting and operating. This can prevent
damage to the CMOS LSI chips during latch-up.

(5) Do not pull the I/F connector in or out while the module is operating.

(6) Do not disassemble the module.

(7) Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is very soft and easily
scratched.

(8) It is dangerous that moisture come into or contacted the LCD module, because moisture may damage LCD
module when it is operating.

(9) High temperature or humidity may reduce the performance of module. Please store LCD module within the
specified storage conditions.

(10)When ambient temperature is lower than 10°C may reduce the display quality. For example, the response

time will become slowly.

9.2 STORAGE PRECAUTIONS
(1) Do not leave the module in high temperature, and high humidity for a long time. It is highly recommended
to store the module with temperature from 0°C to 35°C and relative humidity of less than 70%
(2) Do not store the TFT — LCD module in direct sunlight

(3) The module should be stored in dark place. It is prohibited to apply sunlight or fluorescent light in storing

9.3 OPERATION PRECAUTIONS

(1) The LCD product should be operated under normal condition.
Normal condition is defined as below :
Temperature : 20£15C
Humidity: 65+20%
Display pattern : continually changing pattern(Not stationary)

(2) If the product will be used in extreme conditions such as high temperature,high humidity,high
altitude ,display pattern or operation time etc...It is strongly recommended to contact CMI for application

engineering advice . Otherwise , Its reliability and function may not be guaranteed.

9.4 SAFETY PRECAUTIONS
(1) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In case
of contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

(2) After the module’s end of life, it is not harmful in case of normal operation and storage.
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9.5 SAFETY STANDARDS

The LCD module should be certified with safety regulations as follows:
(1) UL60950-1 or updated standard.
(2) IEC60950-1 or updated standard.

9.6 OTHER

When fixed patterns are displayed for a long time, remnant image is likely to occur
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MECHANICAL CHARACTERISTICS

1 1 1 1 1 L 1 1 1 = 1 1 1 1 1 1 1 1 <> 1
43
=5
45
o2
o 3%
EE
B
B a3 -
= [ ry i £ §: B
4 g2 L
TOFETS TOFL5 §8
g
4 o g L
2 ~ g
Tg ]
T
- - - - T - - = L
| ‘ Bl |
I i
I I 8 I
I ‘ I
4 | | L
| | [
I I
| I g
| | | | S r
I ‘ I =
o | | 2 o
| I | ]
o | ‘ [ 2 -
l N ¢
| :
P 2
EN- { I = .
S| & 3
3 g | | 5 E
4 3| 3 5 L
g g L e DN H s ¢
b ‘ | £ e
- 2 e
ERE ! | N 2 [
3 3 | | | b Lz
g 3 H E
T ] | 5 < w3 =
0 52 g2
o INERL] e
| I | 5t EEE] ~
x | N 3
N | 2 | |
g '3 I o
E \g | B
El wB28>
B | < I | 825a« L
| w I
[
| < |
| w | [
> I
B L= | [
52 [8)
= I ! g
L o ] b 2
d g
= g
4 4 g L
GCOF 66 L01 o
G (ONIN3J0 13Z38) COF 67 961
B (SO 00N SOF 6 [
T T 50 TOFL6 [
2! (_IH
4
§

Version 2.4 1 August 2023

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



Distributed by www.texim-europe.com

PRODUCT SPECIFICATION

INNOLuX

111111111111111111111111111111111111

Lo
N
T 20

ey | e O {'n';}‘m L

(O aes | e wees
)

MODULE LABEL

il

wasa-

Version 2.4 1 August 2023

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



Disclaimer

ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE
TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Texim Europe B.V. its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Texim”), disclaim any and all liability for any errors, inaccuracies or incompleteness

contained in any datasheet or in any other disclosure relating to any product.

Texim makes no warranty, representation or guarantee regarding the suitability of the products for
any particular purpose or the continuing production of any product.

It is the customer’s responsibility to validate that a particular product with the properties described
in the product specification is suitable for use in a particular application.

Parameters provided in datasheets and / or specifications may vary in different applications and
performance may vary over time.

All operating parameters, including typical parameters, must be validated for each customer
application by the customer’s technical experts.

Please contact us if you have any questions about the contents of the datasheet.

This may not be the latest version of the datasheet. Please check with us if a later version is
available.
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Texim Europe - contact details

The Netherlands

Elektrostraat 17
NL-7483 PG Haaksbergen

T: +31(0)53 57333 33
E: nl@texim-europe.com

Germany - South

Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0

E: muenchen@texim-europe.com

Belgium

Zuiderlaan 14, box 10
B-1731 Zellik

T: +32(0)2 462 01 00
E: belgium@texim-europe.com

Austria

Warwitzstrasse 9
A-5020 Salzburg

T: +43(0)662 216 026
E: austria@texim-europe.com

Headquarters & Warehouse

Elektrostraat 17

NL-7483 PG Haaksbergen

The Netherlands

T: +31(0)535733333
E: info@texim-europe.com
Homepage: www.texim-europe.com

W E £

UK & Ireland

St Mary's House, Church Lane
Carlton Le Moorland

Lincoln LN5 9HS

T: +44(0)1522 789 555
E: uk@texim-europe.com

Nordic

Sendre Jagtvej 12
DK-2970 Hgrsholm

T: +4588 20 26 30
E: nordic@texim-europe.com

www.texim-europe.com

Germany - North

Bahnhofstrasse 92
D-25451 Quickborn

T: +49(0)4106 627 07-0

E: germany@texim-europe.com

Italy

Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: italy@texim-europe.com
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